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Detailed Action 

This Office Action is responsive to tine amendment (Response to Election/Restriction) 
filed on 7/10/2008. 

Claims 1 and 4-21 are currently pending. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1,4-5, 14-17, and 19-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's Admitted Prior Art (herein referred to as AAPA) in view of 
Steudle (US 2002/00061 19) in further view of Schramm et al. (USPN 6,553,540). 

With regards to claim 1 , AAPA teaches an electronic transmitter device comprising a 
puncturing device, wherein the puncturing device (fig. 2: element P1 : page 2, lines 12- 
32) comprises: 

a first and a second intermediate data output (fig. 2: element PI : page 2, lines 
12-32 and page 2a, Table 1 : outputs of puncturing patterns for X and Y); wherein 

the puncturing device is configured in such a way that it distributes an output 
data stream substantially uniformly in parallel between the first and second intermediate 
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data outputs (fig. 2: element PI : page 2, lines 12-32 and page 2a, Table 1 : wherein tlie 
puncturing pattern is substantially uniformly parallel between X and Y); and 

wherein the puncturing device applies a puncture pattern (fig. 2: element PI : 
page 2, lines 1 2-32 and page 2a, Table 1 ), so that a number of bits of an input data 
stream corresponds, including the puncture locations, to a number of bits of the output 
data stream (fig. 2: element PI: page 2, lines 12-32 and page 2a, Table 1) 

AAPA does not explicitly teach three Limitations: Limitation 1) a first and second 
data outputs are parallel; and Limitation 2) wherein said puncture locations are provided 
in the output stream as empty locations; and Limitation 3) wherein the puncturing device 
configured to output a signal which indicates a position of the puncturing device empty 
locations in the parallel output data stream. 
Limitation 1) 

Note that AAPA Table 1 teaches that the parallel punctured streams X and Y are 
applied to parallel/sehal conversion (fig. 2: PI : page 2, lines 12-32 and page 2a, Table 
1 : "after parallel/serial conversion"). Immediately following the serial out of PI the 
output data stream is applied to a serial to parallel converter (fig. 2: PI and S/P). 

One of ordinary skill in the art at the time of the invention would clearly 
understand that it would be obvious to modify puncturing element PI in order to directly 
output a first and second data output in parallel since a P/S conversion followed by a 
S/P conversion is functional equivalent to the Puncturing unit PI directly outputting 
parallel data streams. Furthermore, one of ordinary skill in the art at the time of the 
invention would also clearly recognize the benefits of the modification described above 
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since sucli a modification would obviously increase the processing efficiency of the 

system. 

Limitation 2) 

Steudle teaches creating empty (gaps) locations in an input signal using a 
puncturing device (paragraph 9: wherein the puncture locations are the empty locations) 
and are supplied to the rest of the transmitting device (paragraphs 8-9). 

Therefore in view of KSR, it would be obvious to one of ordinary skill in the art at 
the time of the invention to modify the known puncturing device disclosed in AAPA with 
the known method of gap insertion via puncturing as disclosed in Steudle in order to 
yield the predictable results and benefits of increased processing speed while 
maintaining the benefits of punctured convolutional code. 
Limitation 3) 

Schramm teaches the use of two puncturing stages (fig. 9: elements PI and P2) 
on the same data signal wherein the two puncturing schemes can be used on exclusive 
sections of the signal (abstract and col. 8, lines 13-54), where the "additional" 
puncturing scheme maybe be applied to multiple locations of the signal (col. 8, lines 13- 
54) and both puncturing schemes can be implement using a plurality of coding scheme 
(col. 8, lines 42-46). 

One of ordinary skill in the art at the time of the invention would clearly recognize 
that it would be obvious for the first additional puncturing unit to output a signal which 
indicates a position (location) of the punctured (empty) data in order to provide a system 
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with increased flexibility, and reduced implementation complexity when different code 
rates are used in the system. 

Therefore it would be obvious to one of ordinary skill in the art to modify the 
puncturing unit of AAPA with the exclusive multi-stage puncturing of Schramm in order 
to increased flexibility, and reduced implementation complexity when different code 
rates are used in the system. 

With regards to claim 4, AAPA in view of Steudle in further view of Schramm teaches 
the limitations such as the first and second data of claim 1 . 

AAPA teaches an interleaver arranged downstream of the puncturing device in a 
direction of the data streams (fig. 2: element PI and 2: page 1, lines 1-11); 

wherein a input of the of interleaver is directly or indirectly electrically connected 
to the first data output and the second data output of the puncturing device (fig. 2: 
element P1 and 2: page 1 , lines 1-11), 

AAPA does not explicitly teach the interleaver comprising: a first data input 
connected to the first data output of the puncturing device, and a second data input 
connected to the second data output of the puncturing device. 

One of ordinary skill in the art would clearly recognize the benefits of parallel 
processing over serial processing, since parallel processing decrease processing time 
of the receiver and lowers system complexity. Therefore it would be obvious to one of 
ordinary skill in the art at the time of the invention to modify the interleaver and 
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puncturing device of AAPA in order to implement the benefits of parallel processing 
which include decreased processing time and lower system complexity. 

With regards to claim 5, AAPA in view of Steudle in further view of Schramm teaches 
the limitations such as the first and second data of claim 4. 

AAPA does not explicitly teach the interleaver comprises an n*m interleaver, n 
and m being natural numbers. 

One of ordinary skill in the art at the time of the invention would clearly 
understand that the interleaver of AAPA obviously includes at least one subset of the 
claimed n*m interleaver wherein n and m being natural numbers greater than or equal 
to1. 

With regards to claim 14, AAPA in view of Steudle in further view of Schramm teaches 
the limitations of claim 1. 

AAPA teaches the puncturing device comprises a first puncturing element and a 
second puncturing element which is arranged downstream of the first puncturing 
element in the direction of the data stream (fig. 2: elements P1 and P2: page 2, lines 12- 
32 and page 2, Table 2: rate code). 

AAPA does not explicitly teach puncturing device comprises one puncturing 
element. 

One of ordinary skill in the art at the time of the invention would clearly 
understand that in the case wherein one of the puncturing elements had a puncturing 
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pattern of all 1 's (no puncturing), the disclosed system would implicitly have one 
puncturing element. 

With regards to claim 1 5, AAPA in view of Steudle in further view of Schramm teaches 
the limitations of claim 1 . 

AAPA teaches the puncturing device comprises a first puncturing element and a 
second puncturing element which is arranged downstream of the first puncturing 
element in the direction of the data stream (fig. 2: elements P1 and P2: page 2, lines 12- 
32). 

With regards to claim 1 6, AAPA in view of Steudle in further view of Schramm teaches 
the limitations of claim 1 . 

AAPA teaches the first puncturing element comprises a first and a second 
intermediate data output (fig. 2: element PI : page 2, lines 12-32 and page 2a, Table 1 : 
outputs of puncturing patterns for X and Y), and is configured in such a way that it 
distributes an output data stream substantially uniformly in parallel between the first and 
second intermediate data outputs (fig. 2: element PI : page 2, lines 12-32 and page 2a, 
Table 1 : wherein the puncturing pattern is substantially uniformly parallel between X and 
Y); and 

the second puncturing element comprises a first and a second data input (fig. 2: 
elements P2, X, and Y), the first data input of the second puncturing element being 
directly or indirectly electrically connected to the first data output of the first puncturing 
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element (fig. 2: elements P2, X, and Y), and the second data input of the second 
puncturing element being directly or indirectly electrically connected to the first data 
output of the first puncturing element (fig. 2: elements P2, X, and Y). 

AAPA does not explicitly teach the first and second data outputs are parallel; 

Note that AAPA Table 1 teaches that the parallel punctured streams X and Y are 
applied to parallel/serial conversion (fig. 2: PI: page 2, lines 12-32 and page 2a, Table 
1 : "after parallel/serial conversion"). Immediately following the serial out of P1 the 
output data stream is applied to a serial to parallel converter (fig. 2: P1 and S/P). 

One of ordinary skill in the art at the time of the invention would clearly 
understand that it would be obvious to modify puncturing element PI in order directly 
output a first and second data output in parallel since a P/S conversion followed by a 
S/P conversion is functional equivalent to the Puncturing unit P1 directly outputting 
parallel data streams, while increasing the processing efficiency of the system. 

With regards to claim 1 7, AAPA in view of Steudle in further view of Schramm teaches 
the limitations of claim 16. 

AAPA does not explicitly teach the first puncturing element is configured in such 
a way that the first puncturing element transmits to the second puncturing element the 
indication signal which informs the second puncturing element about empty locations in 
the parallel output data stream of the first puncturing element, and the second 
puncturing element is configured in such a way that, using the indication signal which is 
additionally transmitted by the first puncturing element, the second puncturing element 
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detects the empty locations in the parallel input data stream coming from the first 
puncturing element, and does not include them in the further data processing. 

Schramm teaches the use of two puncturing stages (fig. 9: elements P1 and P2) 
on the same data signal wherein the two puncturing schemes can be used on exclusive 
sections of the signal (abstract and col. 8, lines 13-54), where the "additional" 
puncturing scheme maybe be applied to multiple locations of the signal (col. 8, lines 13- 
54) and both puncturing schemes can be implement using a plurality of coding scheme 
(col. 8, lines 42-46). 

One of ordinary skill in the art at the time of the invention would clearly recognize 
that it would be obvious for the first puncturing element to output a signal which 
indicates a position (location) of the punctured (empty) data to the second puncturing 
element so that the second puncturing element can detect the empty locations and not 
include them in the further data processing, since exclusive puncturing of the signal 
increases the flexibility of the system and reduces implementation complexity when 
different code rates are used in the system. 

Therefore it would be obvious to one of ordinary skill in the art to modify the 
puncturing multi-stage elements of AAPA with the exclusive multi-stage puncturing of 
Schramm in order to increased flexibility, and reduced implementation complexity when 
different code rates are used in the system. 

With regards to claims 19-20, AAPA in view of Steudle in further view of Schramm 
teaches the limitations of claim 15. 
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AAPA teaches the second puncturing element comprises a first and a second 
intermediate data output (fig. 2: element P2: page 4: Table 2: outputs of puncturing 
patterns for X and Y), and is configured in such a way that it distributes an output data 
stream substantially uniformly in parallel between the first and second intermediate data 
outputs (fig. 2: element P2: page 4: Table 2: wherein the puncturing pattern is 
substantially uniformly parallel between X and Y); and 

wherein the first and second intermediate data output is simultaneous and 
parallel (fig. 2: element P2: page 4: Table 2: outputs of puncturing patterns for X and Y) 

AAPA does not explicitly teach the first and second data outputs are parallel; 

Note that AAPA Table 2 teaches that the parallel punctured streams X and Y are 
applied to parallel/serial conversion (fig. 2: element P2: page 4: Table 2: "after 
parallel/serial conversion"). 

One of ordinary skill in the art would clearly recognize the benefits of parallel 
processing over serial processing, since parallel processing decrease processing time 
of the receiver and lowers system complexity. Therefore it would be obvious to one of 
ordinary skill in the art at the time of the invention to modify the interleaver and 
puncturing device of AAPA in order to implement the benefits of parallel processing 
which include decreased processing time and lower system complexity. 

3. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
AAPA in view of Steudle (US 2002/00061 19) and Schramm et al. (USPN 6,553,540) as 
applied to claim 5, further in view of Heichler (USPN 5,029,331). 
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With regards to claim 6, AAPA in view of Steudle in furtlier view of Scliramm teaclies 
the limitations such as the first and second data of claim 5. 

AAPA does not explicitly teach the interleaver comprises a first shift register 
which is directly or indirectly electrically connected to its first data input, and a second 
shift register which is directly or indirectly electrically connected to its second data input. 

Heichler teaches interleaver comprises a first shift register which is directly or 
indirectly electrically connected to its first data input (figs. 7-8: col. 4, line 55 through col. 
5, line 38), and a second shift register which is directly or indirectly electrically 
connected to its second data input (figs. 7-8: col. 4, line 55 through col. 5, line 38). 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify the interleaver of AAPA in order to implement the benefits of parallel 
processing which include decreased processing time and lower system complexity. 

With regards to claim 7, AAPA in view of Steudle in further view of Schramm with 
Heichler teaches the limitations such as the first and second data of claim 6. 

AAPA does not explicitly teach wherein both shift registers are 8-bit shift 
registers. 

Heichler teaches both shift registers are 8-bit shift registers (figs. 7-8: col. 4, line 
55 through col. 5, line 38), wherein one of ordinary skill in the art at the time of the 
invention would clearly understand elastic FIFO (first-in first-out) memory can obviously 
be implemented as an 8-bit shift registers. 
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Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify the interleaver of AAPA in order to implement the benefits of parallel 
processing which include decreased processing time and lower system complexity. 

4. Claims 8 and 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
AAPA in view of Steudle (US 2002/00061 19) with Schramm et al. (USPN 6,553,540) 
and Heichler as applied to claim 6, further in view of Ericsson (EP 1089440). 

With regards to claim 8, AAPA in view of Steudle in further view of Schramm with 
Heichler teaches the limitations of claim 6. 

AAPA does not explicitly teach the interleaver comprises a matrix register. 

Ericsson teaches the interleaver comprises a matrix register (figs. 3-4: paragraph 

22). 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify the interleaver of AAPA with the interleaver of Ericsson in order to 
increase the system's tolerance to burst noise in the channel. 

With regards to claim 9, AAPA in view of Steudle in further view of Schramm with 
Heichler and Ericsson teaches the limitations of claim 8. 

AAPA does not explicitly teach the interleaver comprises a matrix register. 

Ericsson teaches the interleaver comprises a 16*18 matrix register (figs. 3-4: 
paragraphs 22 and 30-32) 
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Therefore it would be obvious to one of ordinary skill in the art at the tinne of the 
invention to modify the interleaver of AAPA with the interleaver of Ericsson in order to 
increase the system's tolerance to burst noise in the channel. 

5. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA in 
view of Steudle (US 2002/00061 19) with Schramm et al. (USPN 6,553,540) as applied 
to claim 4, further in view of Mead (US 2002/0003885). 

With regards to claim 12, AAPA in view of Steudle in further view of Schramm teaches 
the limitations of claim 4. 

AAPA does not explicitly teach the interleaver comprises an RAM and is 
designed in such a way that the bit pairs which pass into the interleaver are written 
directly to predetermined RAM addresses. 

Mead teaches interleaver comprises an RAM and is designed in such a way that 
the bit pairs which pass into the interleaver are written directly to predetermined RAM 
addresses (fig. 3: paragraph 13). 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify the interleaver of AAPA with the interleaver of Mead in order to 
increase the processing speed of the interleaving device while maintaining the system's 
tolerance to burst noise in the channel via interleaving. 
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6. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA in 
view of Steudle (US 2002/00061 19) with Schramm et al. (USPN 6,553,540) as applied 
to claim 4, further in view of Choi et al. (USPN 7,092,455). 

With regards to claim 1 3, AAPA in view of Steudle in further view of Schramm teaches 
the limitations of claim 4. 

AAPA does not explicitly teach the interleaver is configured in such a way that, 
using the indication signal which is additionally transmitted by the puncturing device, the 
interleaver detects the empty locations in the parallel input data stream coming from the 
puncturing device, and does not include them in the further data processing. 
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Choi teaclies a control signal indicative of the puncturing pattern for processing 
data signal at later stages (fig. 1 1 : element 64: col. 8, line 43 through col. 9, line 5) 

One of ordinary skill in the art at the time of the invention would clearly 
understand that it would be obvious for the interleaver to detect the empty locations in 
the parallel input data stream coming from the punching, and would thereby not include 
them in the further data processing since removing said empty locations would increase 
the throughput of the system while maintaining the benefits of high coding rates. 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify the interleaver of AAPA with the puncturing control signal of Choi in 
order to increase the throughput of the system while maintaining the benefits of high 
coding rates. 

Allowable Subject Matter 

7. Claims 10-11,18, and 21 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Feting (USPN 7,251,294) discloses outputs and symbol puncturing patterns for 
different code rates (col. 9, lines 1-58). 
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Ramesh (USPN 6,131,180) discloses convolutional encoding followed by a 
puncturing unit wherein the output out the puncturing unit is two parallel output steams 
(fig. 7: col. 6, lines 42-67: elements 92, 94, 96, Oi and O2). 

Heichler et al. (USPN 5,029,331) discloses the use of parallel digital signal 
processing in convolutional encoders/decoders, interleavers/de-interleavers (i.e. data 
re-arranger) and puncturing/de-puncturing units (fig. 7). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES M. PEREZ whose telephone number is 
(571 )270-3231 . The examiner can normally be reached on Monday through Friday: 
9am to 5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/James M Perez/ 
Examiner, Art Unit 2611 
7/14/2008 
/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 261 1 



